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INCENTIVE SPIROMETER 

NOTICE OF COPYRIGHTS AND TRADE 
DRESS 

A portion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
This patent document may shoW and/or describe matter 
Which is or may become trade dress of the oWner. The 
copyright and trade dress oWner has no objection to the 
facsimile reproduction by any one of the patent disclosure, 
as it appears in the Patent and Trademark Of?ce patent ?les 
or records, but otherWise reserves all copyright and trade 
dress rights Whatsoever. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates in general to respiratory therapy 
devices and, in particular, to an improved incentive spirom 
eter. 

More speci?cally, but Without restriction to the particular 
embodiment and/or use Which is shoWn and described herein 
for purposes of illustration, this invention relates to an 
incentive spirometer Wherein an oxygen inlet is provided to 
facilitate the introduction of oxygen into the device Without 
the oxygen effecting the monitoring of a patient’s use of the 
device, and an integral information display receptacle is 
provided to enable Written information to be displayed While 
the spirometer is in use. 

2. Description of Related Art 

The use of incentive spirometers for respiratory care and 
treatment is Well knoWn, but the implementation of oxygen 
to supplement the use of such devices has not been utiliZed. 
Various reasons have contributed to the lack of success in the 
utiliZation of oxygen for such a purpose, primarily because 
of the nature of incentive spirometers, and the manner in 
Which such devices are used in respiratory care and treat 
ment. Incentive spirometers are utiliZed to monitor a 
patient’s breathing, and to provide a controlled exercise for 
a patient’s lungs and associated breathing apparatus. While 
the use of a supplemental supply of oxygen is very advan 
tageous in the treatment of some patients When using an 
incentive spirometers, the introduction of oxygen into the air 
stream for use by the patient, can effect the patient’s use of 
the incentive spirometer. When the oxygen is introduced into 
the air stream, the oxygen being supplied can drive the 
system because of the positive pressure added by the volume 
of oxygen being added. “Driving” the system in this manner 
effects the calibration of the incentive spirometer, and gives 
the patient false feedback readings by Which a patient 
monitors their use of the devices. The present invention 
includes a provision for supplying oxygen to a user Without 
interfering With the calibration of the device or the user’s 
monitoring their use of the spirometer. 

A further feature of this invention is the provision of an 
integral information display receptacle in the base of the 
incentive spirometer, Which permits a patient to observe 
such things as the instructions for the use of the device While 
the device is actually in use. Providing a convenient and 
readily accessible place on the device itself to store instruc 
tional information, in an manner Whereby the information 
can be referred to by a patient When using the device, alloWs 
the patient to refer to such information during therapy and 
exercise sessions to insure that the device is being properly 
used. 
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SUMMARY OF THE INVENTION 

It is an object of this invention to improve incentive 
spirometers. 

Another object of this invention is to provide a supply of 
oxygen to the inlet air of an incentive spirometer When in use 
by a patient Without the supply of oxygen so provided 
interfering With the normal operation of the spirometer. 

Afurther object of this invention is to provide a supply of 
oxygen to the inlet air of an incentive spirometer When in use 
by a patient Without the source of oxygen being supplied 
interfering With the calibration of the spirometer. 

Still another object of this invention is to provide a supply 
of oxygen to the inlet air of an incentive spirometer When in 
use by a patient Without the source of oxygen so provided 
interfering With the patient’s monitoring their use of the 
spirometer. 

Yet another object of this invention is to provide a 
convenient receptacle integral With an incentive spirometer 
to enable Written information to be stored Within the device 
for use by a patient. 

These and other objects are attained in accordance With 
the present invention Wherein there is provided an improved 
incentive spirometer adapted to introduce a How of oxygen 
across the inlet for inspiratory air so that the oxygen may be 
draWn thereinto Without requiring any change in the cali 
bration of the device or the monitoring of the patient’s 
usage. The device also features an integral information 
display receptacle in the base for storage of operational 
instructions. Aportion of the base is transparent to that the 
information contained in the storage receptacle can be 
vieWed by a patient While the device is in use, thereby 
permitting a patient to observe such things as the instruc 
tions for proper use of the incentive spirometer While using 
the device. The spirometer structure can be utiliZed for 
different patient groupings by changing a venturi plate to 
present a How restricting ori?ce designed to accommodate 
the respiratory therapy and exercise needs for the particular 
patient grouping. Individual devices can be readily adjusted 
for desired results by selectively opening or closing tuning 
ports built into the device. 

DESCRIPTION OF THE DRAWINGS 

Further objects of this invention, together With additional 
features contributing thereto and advantages accruing 
therefrom, Will be apparent from the folloWing description 
of a preferred embodiment of the present invention Which is 
shoWn in the accompanying draWings With like reference 
numerals indicating corresponding parts throughout and 
Which is to be read in conjunction With the folloWing 
draWings, Wherein: 

FIG. 1 is a frontal perspective vieW of the incentive 
spirometer; 

FIG. 2 is a frontal elevational vieW of the invention With 
portions broken aWay to better illustrate the internal con 
struction thereof; 

FIG. 3 is a rear elevational vieW of the invention With 
portions broken aWay to better illustrate the internal con 
struction thereof; 

FIG. 4 is a top elevational vieW of the invention With 
portions broken aWay to better illustrate the internal con 
struction thereof; 

FIG. 5 is a bottom elevational vieW of the invention With 
portions broken aWay to better illustrate the internal con 
struction thereof; 
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FIG. 6 is a left side elevational vieW of the invention; 
FIG. 7 is a right side elevational vieW of the invention; 

and 
FIG. 8 is a frontal perspective vieW of the invention With 

portions broken away to better illustrate the internal con 
struction thereof, and to illustrate a mouthpiece adapter for 
connecting to the incentive spirometer. 

These and additional embodiments of the invention may 
noW be better understood by referring to the folloWing 
detailed description of the invention Wherein the illustrated 
embodiments are described. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Throughout this description, the preferred embodiment 
and examples shoWn should be considered as exemplars, 
rather than limitations on the apparatus and methods of the 
present invention. 

Referring noW to the draWings, there is shoWn an incen 
tive spirometer 100, having a handle portion 20, a base 
portion 30, a volume chamber portion 50, and a monitoring 
portion 80. The handle portion 20 provides a convenient 
manner for holding and carrying the device, and for attach 
ing the device to a bed, for example, Where it can be readily 
accessible. The base portion 30 provides a platform upon 
Which the device rests, and an integral information display 
receptacle for containing information such as the Written 
instructions for use of the device Which can be conveniently 
observed by a patient from the top or the bottom of the 
device When the device is in use. The volume chamber 
portion 50 provides a predetermined volume against Which 
a patient’s respiratory system is exercised for a determinable 
volumetric capacity to obtain the bene?ts of this therapy. 
The monitoring portion 80 provides a visual display for a 
patient to determine the correct ?oW of inspiratory air to be 
applied by the patient’s respiratory system during therapy, 
and in cooperation With the volume chamber portion 50, 
permits the patient to determine the quantity of inspiratory 
air Which has been draWn into the patient’s lungs at the 
correct ?oW rate. 

As best illustrated in FIGS. 1, 2, 3 and 8, the monitoring 
portion 80 includes an inlet port 81 formed as an opening in 
a front Wall 83 of the monitoring portion through Which a 
patient draWs inspiratory air by means of a mouthpiece 91 
connected to a ?exible Popple tube 93. The tube 93 is siZed 
to be securely positioned over the connecting port in Which 
is carried a one-Way valve 82 to permit a patient to draW 
inspiratory air through the mouthpiece 91, but Which blocks 
the passage of expiratory air from passing back into the 
device. The monitoring portion 80 permits the patient to 
monitor the inspiratory air ?oW rate being applied by the 
patient’s respiratory system during therapy, and in coopera 
tion With the volume chamber portion 50, to monitor the 
volume or quantity of air being inhaled. 

To this end, the monitoring portion 80 includes an indi 
cator 85 of a predetermined Weight, preferably approxi 
mately 0.5 grams, Which is vertically moveable betWeen tWo 
parallel guide rails 86 (best shoWn in FIG. 3) Which are 
formed betWeen the front Wall 83 and a back Wall 84 of the 
monitoring portion 80 de?ning an indicator channel 75. The 
channel 75 in Which the indicator 85 is vertically moveable, 
formed betWeen the front and back Walls 83, 84 and the 
guide rails 86, is in ?uid communication With the inspiratory 
air inlet port 81 so that as a patient draWs inspiratory air from 
the mouthpiece 91, the ?oW of air Will cause the indicator 85 
to rise in the channel so formed. Apair of air channels 72 and 
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4 
78 are formed in the monitoring portion 80 to provide ?uid 
communication, respectively, betWeen the inlet port 81 and 
the indicator channel 75, and the inlet port 81 and the 
volume chamber portion 50, for a purpose to be hereinafter 
described in detail. A pair of indicator stops 85a are posi 
tioned to extend across the channel 75 to de?ne the upper 
and loWer limits of travel of the indicator 85 Within the 
channel. 

In the preferred embodiment, a WindoW 88 or other 
suitable indicia such as target or demarcation lines are 
formed on the front Wall 83 to delineate a positional range 
Within Which a patient is to keep the indicator 85 When 
inhaling. In this manner, a patient can monitor the proper 
rate of ?oW of the inspiratory air Which is to be draWn into 
the respiratory system, by keeping the indicator 85 Within 
the target area 88 of the indicator. 

On the back Wall 84, a connecting oxygen inlet port 94 is 
formed to receive a connection from a source of oxygen. The 
oxygen inlet port 94 extends from the rear of the back Wall 
84, through the back and front Walls 84 and 83 of the 
monitoring portion 80, and terminates at an oxygen dis 
charge outlet 97 positioned adjacent to the inlet 81 through 
Which a patient draWs inspiratory air. The oxygen discharge 
outlet 97 is positioned such that the ?oW of oxygen is 
directed across an inlet 87 through Which air is draWn into 
the device When the patient inhales through the mouthpiece 
91, and not directed into the inlet 87. In this manner, the 
oxygen being supplied Will not effect the patient created air 
?oW applied to the device When in use. A coWling 98 
partially surrounds the air inlet 87 to facilitate oxygen being 
draWn into the inlet 87 during use by a patient, Without the 
?oW of oxygen effecting a patient’s use of the device or the 
monitoring of the rate of inspiratory air ?oW applied by a 
patient When using the device. 

The volume chamber portion 50 includes a chamber 51 of 
a predetermined volume carrying a piston 53 thereWithin. 
The air channel 78 forms a ?uid connection betWeen the 
inspiratory air inlet port 81 and the top 52 of the volume 
chamber 51. In this manner, When inspiratory air is draWn 
through the mouthpiece 91, the piston 53 Will be draWn 
upWardly. If a patient is draWing inspiratory air at the desired 
target ?oW rate as shoWn by the indicator 85, the volume of 
air draWn into the patient’s respiratory system can be 
determined by observing the calibrations 56 marked on the 
chamber 51. A slidable indicator 57 is carried on the 
chamber 51 and may be movably positioned by the patient 
to a preselected volume calibration mark 56 to facilitate 
convenient use of the device. Outlet ports 59 are formed in 
the bottom portion of the chamber 51 to facilitate the piston 
53 returning to the bottom of the chamber 51 When the 
negative pressure from the patient’s inspiration of air is 
terminated. 

To adjust the time in Which a desired quantity of inspira 
tory air has been ingested by a patient at the desired rate of 
?oW, a venturi plate 79 is positioned across the air channel 
78 to provide an ori?ce of a predetermined siZe. In this 
manner, a standard siZed air channel 78 can be utiliZed in 
manufacturing the device, With adjustments in the calibra 
tion of the ?oW rate required to be applied in order to attain 
the target rate, being determined by the siZe of the ori?ce 
79a in the venturi plate 79, and one or more tuning openings 
77 Which may be formed in the front Wall 83. 

To use the same basic spirometer construction for both 
adult and child patient groupings, for example, a venturi 
plate 79 having a different siZed air-?oW-restricting ori?ce 
79a can be utiliZed in the air channel 78 to accommodate 
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different volumes of air being draWn at the desired ?oW rate, 
depending upon Whether the spirometer is intended to be 
used by children or adults. For example an ori?ce 79a 
having an opening of approximately 0.1 by 0.05 inches has 
been found suitable for adults, While the same spirometer 
structure With a venturi plate 79 having an opening of 
approximately 0.1 by 0.07 inches has been found suitable for 
children. 
As best shoWn in FIG. 1, the venturi plate 79 comprises 

tWo portions, one portion being attached to each of the front 
and back Walls 83 and 84, respectively, With a part of each 
portion being removed to form the ori?ce 79a. For manu 
facturing purposes, it has been found that one of the portions 
forming the venturi plate 79 is best formed With the siZe of 
the part removed to form the ori?ce 79a remaining constant, 
While the other portion forming the venturi plate 79 may be 
formed With the part removed varying to change the siZe of 
the ori?ce 79a in response to the desired volume of air to be 
WithdraWn by the user of the device. In this manner manu 
facturing the dimensional changes in the opening is more 
easily facilitated. 

After the desired siZe of the ori?ce 79a has been 
determined, based upon the patients With Whom the spirom 
eter is to be used, the individual spirometers are then tested 
for correct calibration. The tuning openings or ports 77 are 
all initially open, and are selectively closed for any particu 
lar spirometer in order to more precisely control the rate of 
How that must be inspired by the patient in order to attain the 
desired volumetric goals When in use. 

In order to permit the patient to conveniently observe the 
instructions for use of the device, and to maintain those 
instructions in an accessible fashion, the base portion 30 is 
formed of a transparent material With an opening 31 in a 
skirt portion 32 of the base, best illustrated in FIGS. 3 and 
5. The opening 31 is formed betWeen the top of the base and 
base pads 35 upon Which the device stands. In this manner 
documentary materials, such as the instructions 36 for the 
use of the device, can be inserted into the base through the 
opening 31, and Will be supported by the base pads 35 above 
the surface upon Which the device is placed. Because the 
base is preferably formed of a transparent material, the 
instructions may be folded in a manner so that they are 
observable through the top and the bottom of the base to 
facilitate a patient’s reference to them While the device is in 
use. 

The handle portion 20 is joined at its loWermost end to the 
base portion 30, and at its uppermost end to the volume 
chamber portion 50. A closed portion is formed betWeen a 
handle 21 and the chamber 51 enabling a patient to grasp and 
carry the device. An open hook projection 23 is formed by 
the uppermost part of the handle 21 enabling the device to 
be conveniently hung over a rail or a portion of a bed for 
convenient access by patients that are so con?ned. 

While this invention has been described in the speci?ca 
tion and illustrated in the draWings With reference to pre 
ferred embodiments, the structures of Which have been 
disclosed herein, it Will be understood by those skilled in the 
art to Which this invention pertains that various changes may 
be made, and equivalents may be substituted for elements of 
the invention Without departing from the scope of the claims. 
Therefore, it is intended that the invention not be limited to 
the particular embodiment disclosed in the speci?cation and 
shoWn in the draWings as the best mode presently knoWn by 
the inventors for carrying out this invention, nor con?ned to 
the details set forth, but that the invention Will include all 
embodiments, modi?cations and changes as may come 
Within the scope of the folloWing claims: 
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6 
It is claimed: 
1. In an incentive spirometer Wherein a patient induced 

source of inspiratory air is applied to a volumetric capacity 
indicating chamber and an inspiratory air ?oW rate moni 
toring chamber to permit a patient to self-administer respi 
ratory therapy by inhaling a predetermined volume of air at 
a desired inhalation rate, the improvement comprising 
means for applying oxygen to the source of inspiratory air 

inspired by a patient Without effecting the inhalation 
rate or volumetric capacity of the patient induced 
source of inspiratory air as monitored or determined by 
the incentive spirometer. 

2. In an incentive spirometer having a support base and 
Wherein a patient induced source of inspiratory air is applied 
to a volumetric capacity indicating chamber and an inspira 
tory air ?oW rate monitoring chamber to permit a patient to 
self-administer respiratory therapy by inhaling a predeter 
mined volume of air at a desired inhalation rate, the 
improvement comprising 

said support base having a portion thereof Which is 
transparent, and a slot formed integral With a portion of 
said support base and adjacent to said transparent 
portion for receiving therethrough display information 
visually observable to a patient through said transparent 
portion When self-administering respiratory therapy, 
and a plurality of supports spaced from said slot to 
support the display information placed therethrough. 

3. In an incentive spirometer having a support base and 
Wherein a patient induced source of inspiratory air is applied 
to a volumetric capacity indicating chamber and an inspira 
tory air ?oW rate monitoring chamber to permit a patient to 
self-administer respiratory therapy by inhaling a predeter 
mined volume of air at a desired inhalation rate, the 
improvement comprising 

said support base having a portion thereof Which is 
transparent, and means integral With said support base 
and adjacent to said transparent portion for receiving 
display information visually observable to a patient 
through said transparent portion When self 
administering respiratory therapy 

said improvement further including means for applying 
oxygen to the source of inspiratory air inspired by a 
patient Without effecting the inhalation rate or volu 
metric capacity of the patient induced source of inspira 
tory air as monitored or determined by the incentive 
spirometer. 

4. The incentive spirometer of claim 1 Wherein said means 
for applying oxygen to the source of inspiratory air inspired 
by a patient Without effecting the inhalation rate or volu 
metric capacity of the patient induced source of inspiratory 
air as monitored or determined by the incentive spirometer 
comprises 

a source of oxygen positioned to direct a How of oxygen 
adjacent to and across an inspiratory air inlet Without 
directing the oxygen ?oW into the inspiratory air inlet. 

5. The incentive spirometer of claim 4 Wherein said means 
for applying oxygen to the source of inspiratory air inspired 
by a patient Without effecting the inhalation rate or volu 
metric capacity of the patient induced source of inspiratory 
air as monitored or determined by the incentive spirometer 
further includes 

a coWling partially surrounding said inspiratory air inlet 
and having an opening therein facing toWard said 
source of oxygen for receiving said oxygen therein 
Without applying any oxygen ?oW from the oxygen 
source directly into said incentive spirometer. 
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6. In an incentive spirometer having a support base and 
Wherein a patient induced source of inspiratory air is applied 
to a volumetric capacity indicating chamber and an inspira 
tory air ?oW rate monitoring chamber to permit a patient to 
self-administer respiratory therapy by inhaling a predeter 
mined volume of air at a desired inhalation rate, the 
improvement comprising 

means extending betWeen said support base and said 
volumetric capacity indicating chamber forming a 
closed-loop handle for carrying said incentive spirom 
eter and an open hook by Which said incentive spirom 
eter may be hung. 

7. In an incentive spirometer Wherein a patient induced 
source of inspiratory air is applied to a volumetric capacity 
indicating chamber and an inspiratory air ?oW rate moni 
toring chamber to permit a patient to self-administer respi 
ratory therapy by inhaling a predetermined volume of air at 
a desired inhalation rate, the improvement comprising 
means for mutually exclusively selectively controlling the 

patient induced inspiratory air inhalation rate applied to 
said volumetric capacity indicating chamber and said 
inspiratory ?oW rate monitoring chamber. 

8. The incentive spirometer of claim 7 Wherein said means 
for mutually exclusively selectively controlling the patient 
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8 
induced inspiratory air inhalation rate applied to said volu 
metric capacity indicating chamber and said inspiratory ?oW 
rate monitoring chamber comprises a venturi plate posi 
tioned in a path of inspiratory air How to said volumetric 
capacity indicating chamber. 

9. The incentive spirometer of claim 8 Wherein said means 
for mutually exclusively selectively controlling the patient 
induced inspiratory air inhalation rate applied to said volu 
metric capacity indicating chamber and said inspiratory ?oW 
rate monitoring chamber further includes a plurality of 
tuning ports in said path of inspiratory air How to said 
volumetric capacity indicating chamber selectively opened 
or closed to control the patient induced inspiratory air 
inhalation rate. 

10. The incentive spirometer of claim 8 Wherein said 
venturi plate is formed in tWo portions With a part of each 
portion being removed to de?ne an ori?ce therethrough. 

11. The incentive spirometer of claim 10 Wherein one of 
said venturi plate portions has a part removed to de?ne said 
ori?ce Which is greater than the part removed from the other 
of said venturi plate portion. 


